IN THE CLAIMS 



1. (Previously Amended) A torch for heating a member attend- 
ant a metal bonding operation, comprising^. 

a torch head having an oxygen passageway and a 
fuel gas passageway formed therein, each passageway having 
an inlet, 

a torch handle connected to the torch head and 
having a fluid conduit for each passageway in fluid communi- 
cation with the respective inlet, 

oxygen control means mountable on the torch head 
to extend into the oxygen passageway for selectively block- 
ing the flow therethrough and adjustably controlling the 
rate of flow therethrough, 

fuel gas control means mountable on the torch head 
to extend into the fuel gas passageway for selectively 
blocking the flow therethrough and adjustably controlling 
the rate of flow therethrough, 

a torch tip, and 

means for attaching the torch tip to the torch 
head and cooperating with the torch head to place the torch 




tip in fluid communication with said fuel gas and oxygen 
passageways, 

said torch tip including a tip stem having an in- 
let end in fluid communication with said fuel gas and oxygen 
passageways^, [and] an outlet end^ and a tip head joined to 
the tip outlet end in fluid communication with the tip out- 
let end and having a substantially arcuate configuration ex- 
tending angularly between terminal ends about an axis 
through an angle of at least about 24 0°, and a maximum angle 
of about 280°, so as to facilitate easy positioning of the 
member to be heated through an open side portion of said 
substantially arcuate tip head for disposition along said 
axis of said tip head, said tip outlet end of said tip stem 
being connected to said tip head at a position intermediate 
said terminal ends of said substantially arcuate tip head, 

said tip head comprising a substantially planar 
member defining a first plane located at a first predeter- 
mined axial position along said axis and having a single ar- 
ray of flame outlet orifices, defined within sidewall por- 
tions of said tip head and disposed within said first plane 
of said tip head, comprising at least [a] first, [a] second, 
and [a] third flame outlet orifices, [the] said flame outlet 
orifices being angularly spaced from one another in a sub- 
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stantialiy circumferential manner throughout said substan- 
tially arcuate configuration of said tip head such that two 
of said flame outlet orifices are located immediately adjac- 
ent to said terminal ends of said substantially arcuate tip 
head, said at least first, second, and third flame outlet 
orifices are disposed in said circumferential manner around 
said axis of said tip head such that a substantially com- 
plete circumferential flame array for heating the member can 
nevertheless be defined along a substantially complete cir- 
cumferential locus by a minimum of three flame outlet ori- 
fices . and said flame orifices are angularly oriented with 
respect to said first plane of said tip head so as to [open 
ing] open toward a [common point] single axial position 
which is disposed within a second plane which is disposed 
parallel to said first plane of said tip head and which is 
located at a second predetermined axial position along said 
axis of said tip head which is axially offset from said 
first predetermined axial position of said first plane of 
said tip head and within which said flame outlet orifices 
are disposed so as to thereby project flames outwardly from 
said flame outlet orifices at a predetermined angle with re- 
spect to said first plane of said tip head so as to thereby 
achieve heating of the member, within and along said second 
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plane, attendant a metal bo nding operation to be achieved 
along said second plane . 



2. (Original) The torch of Claim 1 wherein the orifices are 
spaced by an angle of at least 100°. 



3. (Original) The torch of Claim 1 wherein the outlet orifi- 
ces are substantially equally angularly spaced from one an- 
other . 



4 . (Cancelled) 



5. (Previously Amended) The torch of Claim [4] 1 wherein the 
third orifice is about midway angularly between the first 
and second orifices and is angularly spaced from each of the 



first and second orifices by an angle of about 120°. 



6. (Previously Amended) The torch of Claim 5^. wherein^. 

each one of [the] said orifices is of substantial- 
ly equal linear spacing from said [point] axis of said tip 
head [and the tip head extends arcuately through an angle of 
less than about 280°] . 



7. (Previously Amended) The torch of claim 6j_ whereinj. 

said [the] tip head has an angularly inner periphe- 
ral surface having [the] said orifices opening therethrough^ 
and an angularly outer peripheral surface more remote from 
said [point] axis of said tip head than [the] said angularly 
inner peripheral surface, [the] and said tip stem is joined 
to [an] said angularly outer peripheral surface and has a 
central axis of elongation that [extends through] intersects 
said [point] axis of said tip head . 
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8. (Original) The torch of claim 7 wherein the tip stem is 
joined to the tip head angularly about midway between the 
first and the third orifices. 




9. (Previously Amended) A torch tip adapted for use with a 
fuel gas torch to heat or solder a metal structure such as 
tubular members, comprising^. 

an elongated tip stem having an inlet end and an 
outlet end and an elongated tubular tip head arcuately curv- 
ed about a common point and spaced therefrom, said tip head 
being of an arcuate length [to] and comprising a fluid pass- 
ageway extending angularly between terminal ends about an 
axis through an angle of at least about [245°] 240°, and a 
maximum angle of about 2 8 0°, relative to -said common point so 
as to facilitate easy positioning of a tubular member to be 
heated through an open side portion of said substantially 
arcuate tip head for disposition along said axis o f said tip 
head, said tip outlet end of said tip stem being connected 
to said tip head at a position inte rmediate said terminal 
ends of said substantially arcuate tip head, [and having 
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first and second closed ends and a fluid passageway extend- 
ing between the closed ends,] said tip head [having] further 
comprising an angularly inner peripheral surface and an ang- 
ularly outer peripheral surface more remotely spaced from 
said common point along its length than the angularly inner 
peripheral surface, [said inner peripheral surface having 
several outlet orifice opening therethrough toward said com- 
mon point and to the tip head passageway and being substan- 
tially equally angularly spaced from one another,] the tip 
stem having a passageway extending from the stem inlet end 
and opening to the tip head passageway^ 

said tip head further comprising a substantially 
planar member defining a first plane located at a first pre- 
determined axial position along said axis and havi ng a sing- 
le array of flame outlet orifices, defined within sidewall 
portions of said inner peripheral surfac e of said tip head 
and disposed within said first plane of said tip head, com- 
prising at least first, second, and third flame outlet ori- 
fices, said flame outlet orifices b eing angularly spaced 
from one another in a substantially circumferentia l manner 
throughout said substantially arcuate configura tion of said 
tip head such that two of said flame outlet orifices are lo- 
cated immediately adjacent to said terminal e nds of said 
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substantially arcuate tip he ad, said at least first, second. 
and third flame outlet ori fices are disposed in said circum- 
ferential manner around said axis of said tip head such that 
a substantially complete circumferent ial flame array for 
heating the tubular member can nevertheless be defined along 
a substantially complete circumferential locus by a minimum 
of three flame outlet orifices, and said flame orifices are 
angularly oriented with respect to said first plane of said 
tip head so as to open toward a single axial position which 
is disposed within a second plane which is disposed parallel 
to said first plane of said tip head and which is located at 
a second predetermined axial position along said axis of 
said tip head which is axially offset from said first prede- 
termined axial position of said first plane of said tip head 
and within which said flame outlet orifices are disposed so 
as to thereby project flames outwardly from said flame out- 
let orifices at a predetermined angle with respect to said 
first plane of said tip head so as to thereby achieve heat- 
ing of the tubular member, within and along said second 
plane, attendant a metal bonding operation to be achieved 
along said second plane . 
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10. (Previously Amended) The torch tip of Claim whereinj. 

[the -orif ices include a first orifice adjacent to 
the first head end, a second orifice adjacent to the second 
head end, and]y^said third one of said orifice s is angularly 
disposed substantially [about] midway between [the] said 
first and second orifices. 



11. (Previously Amended) The torch tip of claim 10^_ whereinj. 

said [the] tip stem has a central axis of elonga- 
tion that [extends through] intersects said [point] axis of 
said tip head and extends [angularly] away from said [point] 
axis of said tip head about midway between [the] said first 
and third orifices. 



12. (Original) The torch tip of claim 10 wherein the third 
orifice angularly is spaced about 120 degrees from each of 
the first and second orifices and the torch head extends 
angularly through an angle less than about 280°. 
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13. (Previously Amended) A torch for heating a member 
attend- ant a metal bonding o peration. — comprising, ;. 

a fnrrh head having a fuel gas passageway provided 

therein; 

a forch handle connec ted to said torch head and 
having a fuel gas condui t provided therein and connected to 
said fuel aas passageway of said torch head for providing 
fuel gas to said fuel gas pa ssageway; 

fuel gas control means mounted upon said torch 
head and ooeratively associate d with said fuel gas passage- 
way provided within said torch head for selectively control- 
ling the rate of flow of said f uel gas through said fuel gas 
passageway provided within said torch head; 

a torch t ip; and 

rr^ans for mounting s aid torch tip upon said torch 
head such that said r.nrch tip is disposed in fluidic commun- 
ication with sai d fuel gas passageway of said torch head; 

paid torch tip compr i sing a tip head having a sub- 
stantially arcuate conf i guration, extending angularly be- 
tween terminal en ds about an axis through an angular extent 
nf at least subst a nr i al 1 v 240°. and a maximum angle of ap- 
proximately 280°. so as t o facilitate easy positioning of a 
member to be heated throu gh an open side portion of said 
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substant-i ally amiat.e t ip head for disposition along said 
axis of said tip head, 

saiH tip head compris ing a substantially planar 
member defining a first plane located at a first predeter- 
mined axial position along said ax i s and having a single ar- 
ray of flame outlet orifices, d efined within sidewall por- 
tions of said tip head a n d disposed within said first plane 
of said tip head, comprising a t least first, second, and. 
third flame outlet orifices, sa id fl a me outlet orifices be- 
ing equiangular ly spaced from one another in a substantially 
circumferential manner throug h out said substantially arcuate 
configuration of said ti p head such that two of said flame 
outlet orifices ^re loca ted immediately adjacent to said 
terminal ends of said s ubstantially arcuate tip head, said 
at least first, second, a nd third flame outlet orifices are 
dis posed in said circum f erential manner around said a*js of 
said tip head such that a substantially complete circumfe- 
rential flame arr a y for h e ating the member can nevertheless 
be defined along a substantially complete circumferential 
locus by a minimum of th r ee flame outlet orifices, and said 
flame orifices are angul a rly oriented with respect to said 
first plane of -^id tip head s o as to onen toward a single 
axial position which is dis posed within a second plane which 
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is disposed parallel to said f irst plane of said tip head 
and which is located at a second pr edetermined axial posi- 
tion alnna said axis o f said tip head which is axially off- 
set from said first p r sdatermined axial position of said 
first plane of said tip head a nd within which said flame 
outlet orifices are dis p osed so as to thereby project flames 
outward] y from said flam e outlet orifices at a predetermined 
angle with respect to said first pl a ne of said tip head sp 
as to thereby achieve heating of the member, within and 
along said secon d plane, attendant a metal bonding operation 
to be achieved along said s econd plane. 



14. (Previously Inserted^ The t orch as set forth in Claim 
13. wherein: 

c^-id substantially arc uate tip head has a substan- 
tially arcuate inner per i pheral surface and a substantially 
arcuate outer per i pteral surface more remote from said com- 
mon point than said subst antially arcuate inner peripheral 
surface : and 

ca -iH ar least three fl ame outlet orifices are sub- 
stantially defined upon s aid substantially arcuate inner pe- 
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ripheral surfa ce of said tip head. 



15. (Previously Inserted) The torch as set forth in Claim 
13. further co mprising: 

an oxygen passageway defined within said torch 

head : 

an oxygen conduit provided within said torch hand- 
le and fluidically connected to sai d oxygen passageway de- 
fined wdthin said torch head for providing oxygen to said 

oxygen passageway; and 

oxygen control means m o unted upon said torch head 
and operativelv associa ted with said oxygen passageway pro- 
vided within said torch head f o r selectively controlling the 
rate of flow of said oxygen thr o ugh said oxygen passageway 
provided with in said torch head. 



16. (Previously Amended) A torch for heating a member attend- 
ant a metal bon ding operation, comprising: 

a torch head having an air passageway and a fuel 
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gas passageway formed therein, eac h passageway having an in- 
let : 

a torch handle connected to said torch head and 
having a fluid conduit for each pas sageway in fluid communi- 
cation with the respective inlet; 

air control means mounted upon said torch he ad and 
operatively associated with sa id air passageway provided 
within said torch head for sele ctively blocking the flow 
therethrough and adjustably c ontrolling the rate of glow 
therethrough ; 

fnpl aas con t rol means mounted upon said torch 
head anH operativelv associat e d with said fuel gas passage- 
way provided within said torch he ad for selecti vely blocking 
the flow therethrough a n d adiustablv controlling the rate of 
flow therethrough; 

a torch tip: and 

means for attaching said t orch tip to said torch 
head and cooperating wi t h tsaid torch head so as to place 
said torch tip in fluid commu n ication with said fuel gas and 

air passageways; 

c^-id tor-oh t i p inclu ding a tip stem having an in- 
let end in fluid commu n ication with said fuel gas and air 
passageways, an outlet end , and a ti p head joined to gaid 
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tip outlet end in fluid comm u nication with said tip outlet 
end and having a substantially arcuat e configuration extend- 
ing angularly between terminal ends a bout an axis through an 
angle of at least about 240°, and a m aximum angle of about 
2ft0°. so as to farilif-at p easy positioning of the member tQ 
be heated through an op e n side portion of said substantially 
arcuate tip head for disposition al ong said axis of said tip 
head, said tip outlet end nf said tin stem being connected 
to said tip head at a p o sition intermediate said terminal 
ends of said substantially arcuate tip head; _ 

said tip head comnri sing a substantially planar 
number defining a first, plane located at a first, predeter- 
mined axial position alon g said axis and having a single ar- 
ray of flame outlet orif ices, defined within sidewall por- 
tions of said tip head and d isposed within said first plane 
of said tin head- compri sing at least first, second, and 
third flame outlet orifi ces, said flame outlet orifices be- , 
ing angularly spaced from on e another in a substantially 
ci rnimfsrsntial manner through out said substantially arcuate 
configuration of said tip h^d such that two of said flame 
outlet orifices are located i mmediately adjacent to said 
terminal ends of said sub p tant i ally arcuate tip head, said 
at least first, second, an d third flame outlet orifices aye 
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dis posed in said cirnumfprsntial manner around said axis of 
said tip head such that a substantially co mplete circumfe- 
rential flame array for heatin g the member can nevertheless 
be defined along a subs t antially complete circumferential 
locus by a minimum of three flame outlet orifices , and said 
flame orifices are angularly oriented with respect to said 
first p]ane of said tip head so as to open toward a single 
axial position which is d isposed within a second Plane which 
is disposed parallel to said f irst plane of said tip head 
and which is located at a secon d predetermined axial posi- 
tion along said avis of s aid tip head which is axjaUy off- 
set from said first predetermined axial position of said 
first plane of said tip head a nd within which said flame 
nutlet orifices aro dispos e d so as to thereby project flames 
outwardly from said flame outl e t orifices at a predetermined 
angle with respect to s a id first plane of said tip head so 
as to thereby achieve h e ating of the member, within and 
along said second plane- attend a nt a metal bonding operation 
to be achieved along said second plane. 



17. (Previously inserted ^ The torch as set forth in Clai 
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16, wherein: 

said predetermined angle at which said flames are 
projected outwardly from said at le ast three flame outlet 
orifices, with respect to said plane within whi ch said sub- 
stantially planar tip head i a disposed, is within the range 

of 20-35°. 



18. (Previously Amended) The torch as set forth in Claim 16, 
wherein : 

flaid at least first, second, and third flame o ut- 
let orifices are substantially eauiangularly spaced from 
each other through an angle of approximately 12 0°. 



19. (Previously Amende d) The torch as set forth in Claim 16, 
wherein : 

said third orifice is interpos ed substantially 
midway between said fi rst and second orifices?. 
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20. (Previously Amended) A torch tip for use with a f uel gas 
torch for heating tubular members. comprising ; 

a tip stem having a first end for connection to a 
torch head of a fuel gas to rch: and 

a tip head connected to a seco nd end of said tip 

Stem, 

said tip head comprising a substantially arcuate 
tubular member extending between t erminal ends through ah 
angular extent of at least subst a nt iallv 240°. and a maximum 
angle of substantially 3R0°. a b out an axis and radially spac- 
ed therefrom, so as to facilit ate easy positioning of a mem- 
ber to bP heated throu g h an on en side portion of said sub- 
stantially arcnate tin head f or disposition along said axis 
nf said tin head, said tip outle t en d o f said tip stem being 
connected to said tip h e ad at a position intermediate said 
terminal pnds o f said substantially arcuate tip head, and 
further comprising a substanti ally planar member defining a 
first plane located at a first predetermined axial position 
along said axis and hav i ng a single array of flame outlet 
nrificpR. defined within sid e wal 1 portions of said tip head 
and disposed within said first plane of said tip head, com- 
prising at least first, s econd, and third flame outlet ori- 
fices, said flame outlet o rifices' being equi angularly spaced 
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from one another in a substantially circu mferential manner 
throughout said substantially arcuate con figuratio n of said 
tip head such that two o f said fl ame outlet o rifices are lo- 
cated immediately adiansnt to said terminal ends of said 
substantially arcuate tip head, said at least first, second, 
and third flame outlet o rifices are disposed in said circum- 
ferential manner around said axis of said tip head sych that 
a substantially complete cir c umferential flame array for 
heating the member can n evertheless be defined along a sub- 
stantially complete ci r cumferential locus by a minimum of 
three flame outlet orifices, and said flame orifices are 
angularly oriented with respect to said first plane of said 
tip head so as to open toward a single ax ial p osition which 
is disposed within a second pl a ne which is disposed parallel 
to said first plane of s a id tip head and which is located at 
a second predetermined axial position along gaid axis of 
said tin head which is a xially offset from said first prede- 
termined axial position o f said first plane of said tip head 
and within which said fl ame outlet orifices are disposed so 
as to thereby project flames outwa rdly from said flame out- 
let orifices at a pred etermined angle with respect to Said 
first plane of said tip h ead so as to thereby achieve heat- 
ing of the member, wit h in and along said second plane, at- 
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tendant a metal bonding opera t ion to be achieved along said 
second plane . 



21. (Previously Inserted) The torch as set forth in Claim 
20. wherein: 

Raid substantially arcuate tip head has a subst an- 
tially arcuate inner peripheral surfac e and a substantially 
arcuate outer peripheral surface mor e remote from said com- 
mon point than said substantial ly arcuate inner peripheral 
surface : and 

aa-M at least three f lame outlet orifices are sub- 
stantially defined upon said s ubstantially arcuate inner pe- 
ripheral surface of said tip head. 



22. (Previously Inserted) The torch tip as set forth in 
Claim 20. wherein: 

g^id at least three flame ou tlet orifices of said 
tip head comprise a first ori f ice disposed adjacent to a 
first erd of said tip head, a s econd orifice disposed adja- 
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cent to a second end of said tip head, an d a third orifice 
interposed substantially midway between said first and sec- 
ond orifices. 



23. (Previously Amended) The to rch tip as set forth in Claim 
21. wherein: 

said tip stem is joi ned to said angularly outer 
peripheral surface and has a central axis of elongation that 
intersects said axis o f said tip head. 



24. (Previously Amended ) The torch tip as set forth in Claim 
2 0 . wherein : 

said predetermined angle at wh ich said flames are 
projected outwardly from said at lea st three flame outlet 
orifices, toward said axis, and wit h respect to said plane 
within which said substantial ] y planar tip head is disposed, 
is within the range of 20-35°. 
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25. (Previously Amended) The t orch as set forth in Claim 22. 
wherein: 

said tip stem is joined to said tip head approxi- 
mately midway between said f irst and third orifices. 



26. (Previously Amended ) The torch tip as set forth in Claim 
9, wherein: 

said predetermined angle at which said f lames are 
projected outwardly from said at le ast three flame outlet 
orifices, toward said axis of said tip head , and with re- 
spect to said plane within which said substant ially planar 
tip head is disposed, is within the range of 20-35° . 
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